Twelve patients with idiopathic spasmodic torticollis were compared with 19 normal controls on tests of saccadic eye movements thought to depend upon normal basal ganglia function. The patients were able to make random, predictive, remembered, and self-paced saccades equally as well as control subjects. This suggests that those parts of the basal ganglia which may be damaged in spasmodic torticollis, are separate from pathways responsible for the normal initiation and execution of saccades.
The cause and pathophysiology of idiopathic spasmodic torticollis, the most common form of focal dystonia, is unknown. It is assumed to be a disease of the basal ganglia by inference as occasionally it is produced by lesions in this region of the brain.' To There was no significant difference between the mean inaccuracy of remembered saccades of patients 0.230 (SD 1-3) and controls 0A430 (SD 1-54), (Z = 0 97). Nor was there a significant difference in the mean inaccuracy of remembered saccades made ipsilateral (0-31°, SD 1 12) and contralateral (0.160 SD 1-40) to the direction of torticollis (Z = 0-38). Self-paced saccades Figure 3 shows the record of a patient and a control, demonstrating that both were equally able to make rapid and accurate self-paced saccades. mental support for this prediction was found, in that injection of the GABA agonist, muscimol into the superior colliculus produced slow, hypometric saccades with long latencies, especially to remembered saccades. 4 15 Clinical evidence supporting the role of the basal ganglia in the production of predictive, remembered and self-paced saccades comes from several studies of eye movement in patients with diseases of this region of the brain, and in particular in Parkinson's disease.
Dejong and Melvill Jones'6 found that whilst patients with Parkinson's disease had normal saccadic metrics to random target displacements, they took longer to make self-paced saccades between two stationary spots of light, and these were more inaccurate than those made by age matched controls. Bronstein and Kennard5 found that Parkinsonian patients had an impairment of predictive saccades and an inability to utilise verbal information on target displacement to improve their performance. In addition, these patients had a tendency to make saccades of longer latency than controls, regardless of the mode of presentation of the stimulus.5 "' These abnormalities were ascribed to reduction of excitatory dopaminergic input into the caudate nucleus, producing disinhibition of the SNr and subsequent inhibition of the superior colliculus.
In other detailed studies analysing eye movements in this condition. The absence of saccadic dysfunction in patients with torticollis shown by this investigation strongly suggests that, while other parts of the basal ganglia may be implicated pathophysiologically, it is unlikely that the striato(caudato)-nigro-collicular pathway is involved. It is now recognised that the basal ganglia are components of several parallel, "basal ganglia-thalamocortical" circuits, each receiving inputs from separate cortical areas, the above oculomotor pathway representing but one of these circuits. Each has functional specialisation and projects, in an anatomically segregated fashion, within the basal ganglia. 24 The integrity of this "oculomotor circuit" therefore does not exclude the possibility of dysfunction in other regions of the basal ganglia in torticollis.
An alternative interpretation of the negative results in this study is that the basal ganglia may not be primarily involved in the pathogenesis of torticollis. There are very few reports of spasmodic torticollis due to an identified focal lesion in the basal ganglia. Focal lesions involving the caudate and putamen'25 have produced torticollis, but so too have lesions of the mesencephalic tegmentum,62 spinal cord and posterior fossa. 29 Unfortunately, many of the cases reported have had lesions at other sites making interpretation difficult. Experimental torticollis in primates has been reported with lesions of selected brainstem reticular nuclei, in particular the Interstitial Nucleus of Cajal which is known to have reciprocal connections with the vestibular nuclei and basal ganglia.03' It is possible that the basal ganglia themselves are not primarily involved in the pathogenesis of spasmodic torticollis, which may be due instead to an abnormality of one or more brainstem structures, with which the basal ganglia are intimately connected. 
